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© Connectionless server. 



© The connectionless server is able to transfer 
messages constituted by information packets over a 
connection oriented switching network ATM in a 
connectionless way. It includes a plurality of pro- 
cessing modules TLK1 to TLKm, CLSP1 to CLSPn 
and CLPR1 to CLPRp, which perform respective 
predetermined actions on the information packets in 
a predetermined sequence and thereafter transfer 



these packets over the ATM network. The modules 
communicate with each other over a switching 
means MPSR which can be the ATM network. The 
time interval needed to perform the mentioned ac- 
tions is at most equal to the minimum inter arrival 
time between two successive packets at the server. 
As a result the packet are handled on the fly. 
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The present invention relates to a connection- 
less server for a connection oriented switching net- 
work to which are connected a plurality of terminal 
units having access to said connectionless server, 
said connectionless server being able to transfer 
messages constituted by information packets and 
received from said terminal units in a connection- 
less way over said connection oriented switching 
network. 

Such a server is well known in the art, e.g. 
from the not yet published European Patent Ap- 
plication No 91200301.9 wherein a communication 
switching system including such a connectionless 
server is described in a functional way. 

An object of the invention is to provide a reli- 
able and flexible operational embodiment of a con- 
nectionless server as functionally described in the 
above patent application. 

This object is achieved due to the fact that said 
connectionless server includes a plurality of pro- 
cessing modules which perform respective pre- 
determined control actions on said packets in a 
predetermined sequence, and thereafter transfer 
said packets over said network, and at least part of 
which communicate with each other over a switch- 
ing means. 

In this way a modular connectionless server is 
realized. The processing modules can be main- 
tained separately, e.g. for version upgrade, exten- 
sion or repair, thereby realizing a flexible structure. 
Pools of modules performing identical actions can 
be provided to improve the server reliability. Selec- 
tion of one of the modules of such a pool, e.g. in 
function of its availability, can be realized using the 
switching means. 

Another characteristic feature of the connec- 
tionless server according to the invention is that 
said switching means is part of said switching 
network. 

As a result the modules of the server can be 
distributed over the switching network and modules 
performing general actions can be used by dif- 
ferent servers. The connectionless server is then 
completely incorporated in the switching network 
and no additional hardware has to be foreseen to 
realize the switching means. 

Further characteristic features of the present 
connectionless server are that it additionally in- 
cludes a delay means in which each of said pack- 
ets is delayed until all of said control actions are 
performed thereon, that said delay means is or- 
ganized as a first-in-first-out shift register in which 
each of said information packets is shifted each 
time at least one of said control actions is per- 
formed on said packet, said packet being provided 
at an output of said shift register for transfer over 
said switching network when all of said control 
actions on said packet have been performed and 



that the time interval needed to perform each of 
said control actions is at the most equal to the 
minimum inter arrival time of two successive in- 
formation packets at said delay means. 

5 As a result a packet received by the connec- 

tionless server is never queued without actions 
being performed thereon, i.e. the packets are han- 
dled on the fly. 

Indeed, a packet received by the connection- 

70 less server is stored in the first-in-first-out or FIFO 
register and after a first action is performed by a 
first module, the packet is shifted in the FIFO 
register, thereby making storage capacity available 
for the next arriving packet. Since the elementary 

75 actions performed by the different modules are 
defined in such a way that their performance time 
does not exceed the inter arrival time of the pack- 
ets at the FIFO, the above first action is finished 
the moment a new packet arrives. The packet is 

20 thus shifted in the FIFO as the sequence of actions 
is performed. When the packet arrives at the output 
of the FIFO, all actions are performed and the 
packet is transmitted over the network to its des- 
tination. 

25 Another feature of the connectionless server of 

the invention is that said control actions include 
source address validation actions to validate a 
source address included in at least one of the 
packets of said message, destination address 

30 screening actions to evaluate a destination address 
included in at least one of the packets of said 
message, access class policing to limit the trans- 
mission rate of said packets to a maximum trans- 
mission rate, charging actions to enable charging 

35 on said transfer, routing actions to determine the 
route to be followed by said information packets 
over said switching network, source address 
screening actions to evaluate a source address 
included in at least one of the packets of said 

40 message and message identifier allocation actions 
to allocate to each of said packets an identifier 
which identifies the message to which said packet 
relates. 

Still another characteristic of the connection- 
's less server according to the invention is that said it 
additionally includes a congestion prevention mod- 
ule comprising a measurement means to measure 
the bandwidth required to transfer said information 
packets over said connection oriented switching 
50 network, and a comparison means to compare said 
required bandwidth with the bandwidth available on 
said network for said transfer and to generate a 
control signal indicative of the result of said com- 
parison. 

55 In this way it is avoided to handle packets 

which, when being provided at the output of the 
FIFO, cannot be sent over the network due to a 
lack of available bandwidth. The control signal is 
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indeed used to indicate the above possible lack of 
available bandwidth the moment a packet is re- 
ceived by the connectionless server. At that mo- 
ment the packet can be queued or an indication of 
overload can be sent to the originator of the pack- 5 
et. 

The invention thus also relates to a congestion 
prevention module located at an access of a 
switching network and which includes a mesure- 
menl means to measure the bandwidth required to 10 
transfer information packets over said switching 
network and a comparison means to compare said 
required bandwidth with the bandwidth available on 
said network for said transfer and to generate a 
control signal indicative of the result of said com- /5 
pari son. 

The above mentioned and other objects and 
features of the invention will became more appar- 
ent and the invention itself will be best understood 
by referring to the following description of an em- 20 
bodiment taken in conjunction with the accompany- 
ing drawings wherein: 

Fig. 1 represents a block diagram of a connec- 
tionless server CS according to the invention; 
Fig. 2 shows the Connectionless Service Pro- 25 
cessor CLSP1 of Fig. 1 in more detail; 
Fig. 3 shows the Message Handler Processor 
MHP of Fig. 2 in more detail; 
Fig. 4 represents a block diagram of the Con- 
nectionless Packet Router CLPR1 of Fig. 1 ; and 30 
Fig. 5 shows a packet handling scenario for a 
packet received by the connectionless server of 
Fig. 1. 

The information packets received and handled 
by the connectionless server CS of Fig. 1 are 35 
obtained by segmenting information messages. 
They consist of a header part and an information 
part. The first packet of a message, called the 
Beginning of Message packet or BOM packet, in- 
cludes in its header a destination address, a source 40 
address, an identification of the path the packet has 
to follow, an incoming message identifier to identify 
the message the packet is part of, and a code 
indicating that the packet is a BOM packet. 

The following packets except the last one are 45 
called continuation of message or COM packets 
and only contain a time stamp, an incoming mes- 
sage identifier and a sequence number indicative 
of their location in the latter message. The last 
packet, called End Of Message or EOM packet, 50 
additionally contains a code to indicate that it is an 
EOM packet. 

The connectionless server CS of Fig. 1 is con- 
nected via access links LA1/rn to an Asynchronous 
Transfer Mode (ATM) switching network ATM via 55 
which terminal units TU1 to TUk have access to 
the connectionless server CS. These terminal units 
can send information packets or cells in a connec- 



tionless way, over the ATM network which is con- 
nection oriented. For this purpose permanent vir- 
tual connections are established in the ATM net- 
work to form therein a connectionless virtual over- 
lay network. A terminal unit wanting to transmit a 
packet in a connectionless way across the ATM 
network, sends this packet over the ATM network 
to a dedicated connectionless server, such as CS, 
which in addition to performing address validation, 
address screening and charging actions determines 
the permanent virtual path to be followed by the 
packet in the ATM network. After having inserted 
appropriate routing information in the latter packet 
the server transmits the packet via this path to its 
destination, possibly via another connectionless 
server. The latter is then called a transfer connec- 
tionless server. A detailed description of the estab- 
lishment and use of such a virtual overlay network 
is given in the not yet published European Patent 
Application No 91200301 .9. 

Following is now a description of the connec- 
tionless server CS and of its operation. 

An information packet supplied by one of the 
terminal units TU1/k to the connectionless server 
CS of Fig. 1 is received by one of a set of Link 
Termination modules TLK1 to TLKm which are 
connected to a multipath, self routing switch 
MPSR. Such a switch is well known in the art and 
is for instance described in the published Interna- 
tional Patent Application W091/02420 and in the 
published European Patent Applicaiton 0 446 493 
A1. Also a pool of Connectionless Packet Router 
modules, CLPR1 to CLPRp, and a set of Connec- 
tionless Service Processors, CLSP1 to CLSPn are 
connected to the switch MPSR via links 11 to Ip and 
L1 to Ln respectively. 

It has to be noted that in Fig. 1 the groups of 
bidirectional links L1/Ln, 11/lp, and LA1/LAm are 
each represented by a single line. 

It has also to be noted that the switch MPSR 
can be part of the ATM network, in which case the 
connectionless server is integrated in the ATM 
network. 

Each link termination module is connected to a 
dedicated connectionless service processor via a 
semi permanent connection in MPSR. However, 
one connectionless service processor can be dedi- 
cated to more than one link termination module. 

A packet received in CS from a terminal unit 
and by a particular link termination module TLKl/m 
on a particular physical link LA1/m and more par- 
ticularly on a particular virtual connection thereof, 
as indicated by information contained in a header 
of this packet, is routed by the link termination 
module over the switch MPSR to its dedicated 
Connectionless Service Processor CLSP1/n. On the 
other hand, a packet already handled by CS and 
which has to be sent on a particular physical link 
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and more particularly on a particular virtual connec- 
tion thereof by a particular link termination module, 
was previously screened by a particular connec- 
tionless service processor, as will be explained 
later. 

In addition to routing to the appropriate con- 
nectionless service processor, CLSP1/n, TLK1 to 
TLKm perform interface functions between the 
ATM network and the switch MPSR. These func- 
tions together with the latter routing function are 
obvious to a person skilled in the art and therefore 
the link termination modules are not described in 
more detail. 

CLSP1 to CLSPn are able to perform actions 
on packets received from the ATM network, in 
which case they are temporarily called input con- 
nectionless service processors, as well as actions 
on packets to be sent over the ATM network, in 
which case they are temporarily called output con- 
nectionless service processors. 

Input connectionless service processors per- 
form error checks on the received packet as well 
as input screening. These include : 

- a CRC check; 

- a sequence number check on the sequence 
number inserted in the header of the packet. 
In case of missing sequence number ail sub- 
sequently received packet of the same mes- 
sage are discarded; 

- message length check based on message 
length related information included in the 
packets. Again in case of failure all subse- 
quently received packets are discarded; and 

- a check on time-out of packets. In case of 
time out the same measure is taken as men- 
tioned previously. 

On packets coming directly from a terminal 
unit the input connectionless service processors 
perform destination address screening, i.e. they 
check whether packets may be sent to the speci- 
fied destination address, source address validation, 
i.e. validation of the source address, and access 
class enforcement, i.e. it checks whether the bitrate 
of the packets stays below a predetermined rate. 

Input connectionless service processors also 
route each received packet to an appropriate Link 
Termination Module TLK1/m for transfer over the 
ATM network. 

Output connectionless service processors per- 
form operations on packets to be transmitted over 
the ATM network, e.g. screening of the source 
address contained in the header of the BOM pack- 
et and allocation of a message identity or MID to 
the message. 

Based on the destination address in the header 
of the BOM packet of a message, the connection- 
less packet router modules CLPR1 to CLPRp, look 
in their routing tables for an appropriate outgoing 



link/connection over which all packets of the mes- 
sage will be sent. 

With reference to Fig. 2 one of the connection- 
less service processors, namely CLSP1, is de- 
s scribed in more detail. This description is applica- 
ble to all connectionless service processors. 

CLSP1 consists of an MPSR interface module 
MPSRI connected to the link L1 and to a Segment 
Protocol Processor SPP over a link Ml. SPP com- 
70 municates with an associated memory M1 over a 
link IF1 and is via an interconnection PI connected 
to a Message Handler Processor MHP associated 
with a memory M2 via a link IF2. MHP and SPP 
are both controlled by a controller CO via interface 
is links CM and CI2 respectively. 

All message related functions, e.g. message 
length validation, are handled by SPP, whilst all link 
related functions, e.g. address screening are han- 
dled by MHP. 

20 The number of messages that can be handled 

by the connectionless server is related to the pro- 
cessing capacity of SPP and MHP. 

The controller CO initializes and monitors MHP 
and SPP and their memories and handles erro- 

?5 neous situations. 

The functions performed by MPSRI are similar 
to the generic interface functions handled by a link 
termination module TLK1/m and MPSRI is there- 
fore not described in detail. 

30 SPP is a pipelined processor which ensures 

fixed processing and delay times for each received 
packet, i.e. all actions to be performed by SPP are 
either performeds within a fixed processing time, or 
divided in subactions which can be performed with- 

35 in the latter time. SPP performs CRC handling and 
sequence number and length checks on packets. It 
comprises a protocol state machine PSM including 
a state table (both not shown). Its working will be 
explained later. 

40 MHP, shown in Fig. 3, mainly performs ad- 

dress screening and validation, message identity 
allocation and access class enforcement. It is also 
a pipelined processor in which the processing time 
of each pipeline stage equals the inter arrival time 

45 of the packets in the server. It comprises as many 
registers as pipeline stages, i.e. 5 namely P1 to P5 
to which the processing modules MID, ACE, DAS, 
SAS and SAV are associated respectively. MID 
performs message identity handling, ACE performs 

50 access class enforcement handling, and DAS, SAS 
and SAV realize destination address screening, 
source address screening and source address vali- 
dation respectively. The latter processing modules 
have access to M2 over IF2 and to CO over CI2 of 

55 Fig. 2 via an interface module 15. 

One of the Connectionless Packet Routers 
namely CLPR1, is represented in more detail in 
Fig. 4. It comprises an interface module MPSR1 1 
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connected to the link 11 and having the same 
functionality as MPSRI of Fig. 2 MPSRI1 is con- 
nected via a first-in-first-out register FIFO to a 
routing processor RP executing routing algorithms. 
RP is connected to a memory module RM contain- s 
ing routing tables. 

Modules such as RP are well known in the art 
and are for instance described in the article 
"Putting Routing Tables in Silicon" by Tong-Bi Pei 
and Charles Zukowskie for the IEEE Network mag- w 
azine of January '92 pp. 42-50. 

The operation of the above modules is ex- 
plained hereafter by making reference to Figs. 1 to 
4 and to Fig. 5 which represents a packet handling 
scenario for a packet received by the connection- 75 
less server CS from a terminal unit. 

Supposing that this packet is received in CS by 
one of the link termination modules e.g. by TLK1 
via LA1, it is routed by the latter module to a 
connectionless service processor, e.g. CLSP1, as- 20 
sociated with LA1 and with the virtual connection 
indicated in the header of the received packet as 
explained earlier. This is symbolically indicated in 
Fig. 5 by line 1 . 

It is first supposed that the received packet is a 25 
BOM packet. In CLSP1 the latter packet is first 
processed by SPP which stores the packet in a 
(not shown) first-in-first-out register contained in M1 
and which by means of the state table in PSM 
determines what actions have to be performed on 30 
the packet and executes these actions. Supposing 
these actions are successful, the state machine 
then enters another state, the value of which is 
stored in Ml, and passes to MHP relevant informa- 
tion contained in the header of the packet, such as 35 
the BOM indication, an indication that CLSP1 has 
to act as input connectionless service processor 
and the source and destination address of the 
message found in the BOM packet. SAV, DAS and 
ACE then perform their corresponding actions 40 
mentioned earlier. Since CLSP1 has to act as input 
connectionless service processor SAS and MID 
perform no actions. The processing result of MHP 
is passed back to SPP which then enters a follow- 
ing state. It is supposed that all actions were sue- 45 
cessful. 

Upon receipt of the packet, CLSP1 not only 
performs the above described actions, but at the 
same time it sends a first request to a connection- 
less packet router, e.g. CLPR1, which is selected at so 
random by the switch MPSR. This is indicated in 
Fig. 5 by the line 2. The latter request contains the 
source and destination addresses of the message. 
Upon receipt of the request. CLPR1 executes its 
routing functions during the time the above actions 55 
are performed by CLSP1. 

It has to be noted that while the above pro- 
cessing goes on in CLSP1 and CLPR1, other pack- 



ets can be received by CLSP1. Since SPP and 
MHP are pipelined processors which are so dimen- 
sioned that an action of the pipeline does not 
require more time than the inter-arrival time of the 
received packets, the latter packets can be handled 
immediately upon receipt, i.e. on the fly. Moreover, 
the number of connectionless packet routers in the 
pool is chosen in such a way, that taking into 
account the time needed to perform their routing 
actions, there is always a packet router available 
when the above first request is sent. 

Upon receipt of this request, MPSRI1 stores 
the received request in the FIFO whereafter RP 
executes its routing algorithms using the routing 
tables stored in RM. 

CLPR1 uses the routing tables to determined 
the appropriate link leading to the destination 
specified in the earlier mentioned request and 
sends a second request for source address screen- 
ing and MID allocation to a connectionless service 
processor, e.g. CLSP2. which is associated to the 
latter appropriate link. This is indicated in Fig. 5 by 
line 3. 

CLSP2 receives in the second request an in- 
dication that it has to act as an output connection- 
less service processor and consequently only per- 
forms screening of the source address contained in 
the received message and allocates a free MID. 

It has to be noted that since only one output 
processor is associated with a particular link, the 
MIDs for a particular link are always managed by 
one single output connectionless service processor. 

After having performed its screening actions 
and having allocated an MID, CLSP2 sends a reply 
to CLSP1 via the switch MPSR as indicated by line 
4 in Fig. 5. This reply contains the identification of 
the outgoing link and the allocated MID. In case of 
screening violation a negative reply is sent and 
CLSP1 then deletes ail following packets related to 
the concerned message. 

After receipt of a positive reply, CLSP1 stores 
the above link identity and MID in M1 and routes 
the corresponding packet, previously stored in the 
first-in-first-out register of M1 and retrieved there- 
from by SPP, via L1 and over MPSR, to the out- 
going link termination module, e.g. TLK2, corre- 
sponding with the identified outgoing link. This is 
indicated in Fig. 5 by line 6. From there the packet 
is sent via LA2 to the ATM network and to the 
requested destination. 

When the received packet is a COM packet a 
similar scenario is followed except that no routing 
request is sent and no MID is allocated and that all 
information stored in M1 related to the used MID is 
now used to perform message related tests, such a 
message length checks. The previously stored link 
identity and MID is used to route the COM packet 
to the appropriate link termination module TLK2 as 
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explained above. 

When on the other hand the received packet is 
an EOM packet CLSP1 releases all message re- 
lated data and sends a request to CLSP2 to re- 
lease the MID as indicated in Fig. 5 by line 5. 5 

It has to be noted that the received packets are 
shifted in the first-in-first-out register of M1 at a 
rate corresponding to the processing time of the 
elementary actions performed by SPP and to the 
processing time of the earlier mentioned pipeline to 
stages of MHP, the packet being retrieved at the 
output of the register when CLSP1 and CLSP2 
have performed their actions. 

It has also to be noted that there is a possibility 
that the packet received by TLK2 cannot be sent is 
over the ATM network due to lack of available 
bandwidth, in which case the packet has either to 
be queued or to be dropped. To avoid such a 
situation a congestion prevention module (not 
shown) consisting of a monitoring module and a 20 
measurement module is included in the connec- 
tionless server. The monitoring module is provided 
at the input of each input connectionless server 
processor. It monitors the receipt of packets, deter- 
mines a mean data arrival rate thereof and deducts 25 
from the latter rate the required bandwidth for 
transmission of the packets over the ATM network. 
A measurement module provided at the link ter- 
mination modules measures the bandwidth used on 
the corresponding outgoing link and transfers this 30 
information to the monitoring module, which checks 
whether the sum of the requested and used band- 
width does not exceed the bandwidth capacity of 
the latter link. If the capacity is exceeded, the 
packet is not processed and a message is sent to 35 
the originator of the packet indicating that it was 
not transferred due to overload. 

Following is now a brief description of how the 
above described connectionless server can be ex- 
tended to provide multicasting or point-to-multipoint 40 
communication. 

A multicast information message is composed 
of multicast packets and contains in the header of 
its BOM packet a group address indicative of the 
destination addresses to which the latter packet 45 
has to be transmitted. 

Link termination modules and input connection- 
less service processors do not differentiate be- 
tween point-to-point packets and multicast packets. 
For this reason a multicast packet is initially han- 50 
died as a point-to-point packet, i.e. the packet is 
routed from a receiving link termination module to 
an appropriate input connectionless service proces- 
sor and from there a routing request is sent to a 
connectionless packet router module. There, based ss 
on the group address contained in the request, the 
packet is detected to be a multicast packet and the 
latter group address is translated into an external 



630 A1 10 

multicast tree code, i.e. a matrix of destination 
addresses to which the packet has to be sent. The 
connectionless packet routing module then sends a 
routing reply including the external multicase tree 
code and internal multicast routing information to 
the input connectionless service processor. The 
latter routing information, instead of being the ad- 
dress of a link termination module is the set of 
addresses of all output connectionless server pro- 
cessors, or a subset thereof and the input connec- 
tionless service processor sends copies of the 
packet to all output connectionless service proces- 
sors indicated in thB above set or subset. The latter 
processors each superpose a tree mark, indicative 
of the destinations they can reach, on the external 
multicase tree code to find out to which destina- 
tions they have to send copies of the packet and 
make these copies. After having adapted the exter- 
nal multicast tree code in each copy to remove 
those destinations to which the processors will 
send the copies, and after having allocated for 
each copy a MID, the latter processors transmit the 
copies to appropriate link termination modules for 
transmission to transfer connectionless servers 
and/or destination user terminals. When EOM pack- 
ets are sent, the MID is released. 

It has to be noted that part of the copying for 
multicasting is also done in the switch MPSR ac- 
cording to the internal routing information. 

It has also to be noted that the mentioned 
translation additionnally provides a group address 
code which is, by a connectionless server having to 
send a packet to a terminal unit, translated back to 
the corresponding group address for inclusion in 
the packet thereby overwriting the external mul- 
ticast tree code. 

While the principles of the invention have been 
described above in connection with specific ap- 
paratus, it is to be clearly understood that this 
description is made only by way of example and 
not as a limitation on the scope of the invention. 

Claims 

1. Connectionless server for a connection orient- 
ed switching network (ATM) to which are con- 
nected a plurality of terminals units (TU1/k) 
having access to said connectionless server 
said connectionless server being able to trans- 
fer messages constituted by information pack- 
ets and received from said terminals units in a 
connectionless way over said connection ori- 
ented switching network, characterized in that 
said connectionless server includes a plurality 
of processing modules (TLKl/m; CLSPl/n; 
CLPRVp) which perform respective predeter- 
mined control actions on said packets in a 
predetermined sequence and thereafter trans- 
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fer said packets over said network and at least 
part of which communicate with each other 
over a switching means (MPSR). 

2. Connectionless server according to claim 1, 
characterized in that said switching means 
(MPSR) is part of said switching network 
(ATM). 



4. Connectionless server according to claim 3, 
characterized in that said routing module 
(CLPR1/p), is substituted by a plurality of iden- 
tical submodules each of which is able to 
perform said routing operation. 

5. Connectionless server according to claim 1, 
characterized in that said connectionless serv- 
er additionally includes a detay means (M1) in 
which each of said packets is delayed until all 
of said control actions are performed thereon. 



date a source address included in at least one 
of the packets of said message, destination 
address screening actions to evaluate a des- 
tination address inicuded in at least one of the 
packets of said message, access class policing 
to limit the transmission rate of said packets to 
a maximum transmission rate, charging actions 
to enable charging on said transfer, routing 



actions to determine the route to be followed 
by said information packets over said switching 
network, source address screening actions to 
evaluate a source address included in at least 
5 one of the packets of said message and mes- 

sage identifier allocation actions to allocate to 
each of said packets and identifier which iden- 
tifies the message to which said packet relates. 

9. Connectionless server according to claim 4, 
characterized in that at least one of said sub- 
modules is able to convert a group address, 
contained in at least one multicast packet of a 
multicast message into a multicast address 
tree code and a group address code, at least 
one of said processing modules being able to 
interprete said multicast tree code, to make 
copies of said multicast information packet and 
to route said copies over said switching net- 

20 work according to said multicast tree code. 

10. Connectionless server according to claim 9, 
characterized in that said submodule is able to 
make copies of said packet, to include said 

25 tree code and said group address code in said 

copies, and to transmit said copies to all of 
said processing modules able to interprete 
said tree code. 

11. Connectionless server according to claim 10, 
characterized in that said processing modules 
which are able to interprete said tree code, 
convert said group address code into said 
group address and replace in at least one of 
said copies said tree code and said group 
address code by said group address when 
said copy has to be transmitted directly to one 
of said terminal units. 

12. Connectionless server according to claim 1, 
characterized in that said connectionless serv- 
er additionally includes a congestion preven- 
tion module comprising a measurement means 
to measure the bandwidth required to transfer 
said information packets over said connection 
oriented switching network, and a comparison 
means to compare said required bandwidth 
with the bandwidth available on said network 
for said transfer and to generate a control 
signal indicative of the result of said compari- 
son. 

13. Congestion prevention module located at an 
access of a switching network and which in- 

55 eludes a mesurement means to measure the 

bandwidth required to transfer information 
packets over said switching network and a 
comparison means to compare said required 



3. Connectionless server according to claim 1, 10 
characterized in that at least one of said pro- 
cessing modules is a routing module 
(CLPRI/p) which performs a routing operation 
consisting in determining the route to be fol- 
lowed by said information packets over said /5 
switching network (ATM). 



6. Connectionless server according to claim 5, 30 
characterized in that said delay means is or- 
ganized as a first-in-first-out shift register in 
which each of said information packets is shift- 
ed each time at least one of said control ac- 
tions is performed on said packet, said packet 35 
being provided at an output of said shift regis- 
ter for transfer over said switching network 
(ATM), when all of said control actions on said 
packet have been performed. 

7. Connectionless server according to claim 5, 
characterized in that the time interval needed 
to perform each of said control actions is at the 
most equal to the minimum inter arrival time of 
two successive information packets at said de- 45 
lay means. 

8. Connectionless server according to claim 1. 
characterized in that said control actions in- 
clude source address validation actions to vali- so 



13 EP 0 570 630 A1 14 

bandwidth with the bandwidth available on said 
network for said transfer and to generate a 
control signal indicative of the result of said 
comparison. 
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